The pathology and etiology of bronchial asthma are subjects which have been before the profession for many years. The earlier authors considered asthma as comprising all forms of dyspnea with wheezing; thus the dyspnea in cases of cardiac and pulmonary diseases, as also those due to conditions of the pleura and greater vessels, were included under one term. These various causes meant a series of subdivisions which varied according to the conceptions of the cause, seat aed nature of the trouble. In 1682 Willis described the nervous character of some cases, and called attention to those conditions in which there was a spasmodic action of the muscles and nerves of respiration, calling the condition asthma convulsivum. With the advance in methods of physical diagnosis and the discoveries of Auenbrugger and Laennec, asthma became a more limited term, and it was shown that it was generally a symptom of some organic disease; and some authorities, particularly those of the French school, advanced the belief that there was no such disease as asthma. This latter idea was shown afterwards to be extreme, as at autopsies no organic disease could be found. Early in the nineteenth cen tury Traube advanced his "fluxionary theory" as Ijeing the true explanation of the condition. Then for years this and the "spasm theory" held sway in various forms and combina tions.
After these theories had been advanced and supported from evidence gathered at bedside and pathologic work. Reiseisen came to the support of the latter by the discovery of smooth muscular fibers in the bronchial walls. He traced them down even into the very small tubes. Kolliker supported this by demonstrating them also in the bronchioles of 0.18 mm. diam eter. Williams demonstrated that these could be made to con tract by irritating the lung, and Longet subsequently found that they contracted by galvanizing the pneumogastric nerve. Romberg-was a strong supporter of the spasmodic character of asthma, and Bergson in an essay in 1840 accepted the same idea. A valuable article by Hyde Salter, in which he also accepted the spasmodic theory, appeared in 1850. By this time the nervous element in this condition was coming before the students of the subject. In 1854 Wintrich, working with apparatus not very satisfactory, could not demonstrate the contraction of the bronchial muscle fibers, as first advanced by Williams and Longet, but Paul Bert in 1870, with better apparatus, confirmed their original work. Biermer follows as a strong advocate of the old spasm theory, and states his belief in a fluxion which is caused by the action of an irritant upon the exposed mucous membranes. The action of the irri tant is explained by Riegel to be possible in three different ways ; that is, it may cause spasm and fluxion, it may cause a catarrh which causes the spasm, or it may cause the spasm which causes the catarrh. Lebert, although accepting the idea of bronchial spasm, does not find it sufficient to cause the great inflation of the lungs, hence he adds that it must cause sec ondary spasmodic contractions of the diaphragm and of the respiratory muscles of the neck and chest. This meets its first opposition by Weber, who in 1872 revives Traube's fluxionary theory. He states that the condition is caused by the sudden swelling of the bronchial mucous membrane, due to the dilatations of its blood vessels through action of the vasomotor nerves, and in proof quotes von Loven's experi ments, which show that the irritation of the sensory nerves is followed by a reflex engorgement in the region to which they iire distributed. He also refers to the difficulty of nasal breath ing which is often seen before and may continue through an asthmatic attack. This was also believed in by Stoerk, who had demonstrated the swelling of the mucous membrane of the trachea down to the bifurcation in these cases. L'p to this time the discussion seemed to be mostly centered on the question of what pathologic conditions existed to account for the attack, as it seemed to be pretty well accepted that the primary cause was a nervous one, the stimuli coming either from remote organs and acting reflexly, or from the respiratory center in the medulla, or from the nerve in any part of its course. These latter two might be seen in cases of toxic conditions caused by lead, mercury, syphilis or malaria.
In 1877 Voltolini called the attention of the profession to the possibility of at least one cause being found in the nose, when he reported his case in which the removal of nasal polypi was followed by a disappearance of the asthma, only to return with the reappearance of the polypi. Similar cases were reported by Daly, Roe, Allen, Hack, Woakes, and others. It is interesting to note here the connection that was brought out between hay asthma (hay fever) and bronchial asthma, although Salter had insisted in 1850 that these two were merely stages of the one condition. The nasal conditions that were found in these were very similar, and the regions known as the "sneeze areas" and "cough areas/' described by Francis and McKenzie, practically coincided.
From that time on the problem in asthma seemed to be to find the organ that was causing the irritation. In the event of no irritating condition being found, the asthmatic attack and the patient's general condition, with special attention to the nervous system, gave the indications for treatment.
A great deal of evidence has been produced, particularly in the last ten years, to prove the importance and frequency of conditions in the upper respiratory tract. This has tended to place more importance on the reflex theories and less on the theory of stimulation arising in the nervous system. The theories to account for the bronchostenosis are two, namely: swelling of the bronchial mucous or submucous tissues, due to vasomotor disturbances : and contraction of the finest bron chial tubes, due to a tonic contraction of the muscle fibers. The work done by Einthoven and that of Brodie and Dixon show that stimulation of the peripheral ends of the pneumogastric nerves causes a stenosis of the bronchial tubes, due to a contraction of the muscles fibers and not to any change in circulation. The work of Gay and Southard and of Auer and Lewis, confirmed by Anderson and Schultz, Biedl and Kraus and others, bring out the similarity in lung conditions in cases of anaphylactic poisoning and those in asthma, and prove that the changes in the lungs can occur when the central nervous system is cut off, as for example by curare, or when it is totally destroyed This would mean that the nervous symp toms are not the predisposing fact that was previously felt to be necessary, but are rather a result of the toxic condition, or are caused by the strain and anxiety that would generally accompany any such severe attack.
The importance of this work and the light that it throws on the problem in asthma was brought out by Meitzer, who advanced this as the most satisfactory explanation of the facts which before have conflicted with any other theories. It offers an explanation of the pathologic changes and of the modus operandi of the asthmatic attack, showing how we may account for the swelling of the mucous or submucous tissues of the bronchi, as well as account for the bronchial spasm with the accompanying emphysema and the enlargement of the bron chial lymph glands (first demonstrated by Williams and Bremier in 1870, and recently found in radiographs of chests of asthmatic cases and offered as an explanation in some at least of the cases of bronchostenosis). The changes in the bronchial mucous membrane that are revealed by the broncho scope in cases where the history has extended over some time might also be explained by the local changes which would naturally follow the congestion and swelling of the lining bronchial membrane and the irritation from which it suffers on account of the dyspnea. The presence of blood-stained secretion which is found in some cases would suggest breaks in the mucous membrane which might well continue to pro voke trouble after the subsidence of the original cause, and would show why the treatments through the bronchoscope may be advisable or necessary after the primary cause has been removed. This explanation necessarily presupposes a peripheral cause for the trouble, and it is for the purpose of trying to lessen the field of possible causes that this paper is written.
It will be noticed that the literature since Voltolini's classic case of nasal polypi has been dealing generally with the various causes that might be found in the upper respiratory tract. These have gone through the field of pathologic condi tions that might appear in the nose or nasopharynx, but the cases have varied so much that one feels at a loss when trying to get any clear understanding of the real cause unless the reflex theory is still tenable. However, it will be noticed that hypertrophic rhinitis, nasal polypi and ethmoiditis has been mentioned as the most frequent causes, although recently the cases of deviations of the septum have been mentioned more often than previously. There is a question as to whether all of the given causes may not be related or in some way connected, that one condition could be found which would account for all or most of the cases. It may be well to call attention to the fact that recently many rhinologic authorities agree that all polypoid degeneration, especially if around the ethmoid bone, is due to ethmoiditis-or to quote MacDonald : "Recent authorities, St. Clair Thompson, Lack, Parker and Luc, agree in this view, and probably it is now generally accepted." This is the one condition that the writer feels may be caused by any of the other conditions that have been advanced as a nasal condition which might cause an attack of bronchial asthma, antl the results of treatments or operations have tended to demonstrate the truth of this hypothesis. Conditions of empyema of the frontal, sphenoid or maxillary sinuses may cause a hypertrophy of the middle tubinate body-or let us say an ethmoiditis, as it has previously shown that they are probably the same. The same is also true of cases of adenoids, deviations of the nasal septum, or even of hypertrophies of the inferior turbinate body. This would solve one problem that has annoyed the rhinologist and has led even him to presup pose a neurotic condition as being an essential to asthma, and that problem has been to explain why so many cases of empyemata of the sinuses, adenoids or deviations of the septum occur without any asthmatic symptoms.
The writer has had thirty-four cases of bronchial asthma in the past three years in which the subsequent history has been followed sufficiently far to enable some statements to be made about the result. In reviewing these, many problems hnve presented themselves, some of which might be worth consideration. If the theory that an ethmoiditis is necessary to cause asthma be accepted, then one might wonder if all these ethmoid changes aie of equal severity, or what conditions would be found if the condition in the nose falls short of causing an attack, or why in some more severe cases of ethmoiditis, where extensive polypi fill the nasal spaces, there is no asthma apparent. It is in the milder cases that we find an explanation of why we get a persistent, socalled bronchitis in cases of adenoids. Again, after some cases of acute rhinitis, it will be found, as a rule, where there are adenoids and a bronchial cough, that there is also an ethmoiditis, and that the cough will improve just as fast, and no faster, than the improvement in the ethmoiditis. This explains why many cases of cough are improved and some are not, after an adenoid removal has been done. The same might be said of operations for straightening a nasal septum; for if the new condition is sufficient to allow a disappearance of the ethmoid itis by affording drainage, ventilation or whatever has been necessary, then the cough will also disappear in accordance with the progress made by the ethmoiditis. The writer has seen cases of socalled bronchitis clear up with marked rapid ity when some adequate treatment has been made to affect the ethmoid condition. It is not to be supposed that all cases of bronchitis are caused by an ethmoiditis, but there are a great series of cases that have been so diagnosed that have resisted the regular treatment for bronchitis where an ethmoid itis does account for the trouble. In these the patient generally complains of a severe and persistent "cold in the head," with coughing spells which are more severe in the night and gen erally between midnight and four o'clock in the morning.
This question as to why we do not find asthma in all cases of nasal polypi is one for which the writer frankly admits that he can, at present, see no satisfactory explanation. However, it is interesting to note that in some of these cases where no asthma exists, a history of asthma or a persistent bronchitis could be elicited as preceding the first appearance of the catarrh which developed into nasal obstruction ; and also in some cases after the removal of the polypi, where the pedicles were not cleared up, that a spasmodic bronchitis or slight attack of asthma has appeared. The history of cases of asthma where any other cause but an ethmoiditis has been given, has in the writer's experience cleared up gradually after the other condition has been removed, and as far as he has ob served in his cases there is a parallel improvement in the asthma and the ethmoiditis. On the other hand, where the writer has diagnosed a case as having some other condition, the asthma disappeared at once when the ethmoid condition was removed, regardless of whether the other conditions were removed or not. In one of the writer's cases (a young Amer ican woman, aged twenty-six years) there was a slight eth-moiditis with very slight hypertrophy below the left middle turbinate. She had suffered from violent sneezing for about six months (January to June), and at times an annoying cough that had been diagnosed as bronchitis had appeared. After operation the sneezing and bronchitis disappeared and did not bother her until one year later, when the right ethmoid became involved. She would admit no history of asthma, but after a short trip, on which she cought a cold, she had her first attack of asthma. She was seen two days later, when it was observed that her ethmoiditis was worse than when seen before the trip, and she had a slight asthmatic wheeze. After operation these disappeared and no trouble has arisen in the eight months since.
The findings of other men do not seem to be particularly at variance with this conception of the etiology of asthma being a toxic condition, and it is only in the matter of finding the seat of its origin that the paths deviate. For example, the work in idicanuria by Eustis suggests an autointoxication and treatment of the intestinal tract which theoretically ought to assist materially at least, even though we admit an eth moiditis as the real cause. The work of Carmalt Jones in isolating the bacteria that seem to him to cause the trouble, and his results with vaccine that he prepared in the Wright laboratory, as well as results that have more recently been personally reported to the writer, by injections of mixed infec tion phylacogen (prepared by Schafer's method), would sug gest that something of this kind somewhere in the body were at the bottom of the trouble. The constant findings in the writer's series, regardless of other conditions, seem to point decidedly toward this being the real seat of the trouble. In one case of the series (a Russian, aged thirty-seven years, who had difficnlty in breathing, bronchitis and occasionally wheez ing, since a child, but had had more trouble in four months before the first examination was made) no hypertrophy of the mucous membrane about the middle turbinate was found, but the bone of the posterior half was enlarged and interfered with nasal breathing. This was removed and then some polypi were found under the turbinate bone far back in the ethmoid region. When these were removed and some of the posterior cells opened, a recovery followed.
The question of what treatment is necessary to insure a satisfactory result is one which entails a very careful exam ination and careful judgment of the whole condition. The writer feels that it is here that he, as possibly others, has failed, and that the successes of Francis and McKenzie with their light routine cauterization of the sensitive areas are to be explained. Any one who has tried to assist the various conditions of ethmoiditis to a satisfactory recovery will real ize the difficulties, as in some cases a light cauterization seems to be all that is indicated, while in others a complete eviscera tion of the ethmoid-for example, the Ballenger operationis necessary. Much can be done with a slight operation to provide drainage, if the patient can be seen frequently after wards for treatments, but generally in cases that cannot be seen-for example, dispensary or out of town cases-a more radical operation is necessary. In the majority of the writer's cases the Uffenorde ethmoid operation has been done. This allows good drainage and opens the spaces to allow of sub sequent satisfactory treatment, and interferes with the anat omy of the nose to a much less extent than other operations which involve a removal at least of all of the middle turbinate body.
The other conditions found in this series have 1)cen two cases of sphenoid, three cases of maxillary, one case of frontal empyema, one case of adenoids, and six of deviation of the septum that seemed to demand operation. In these, after the first ten cases, as a rule the ethmoid condition, being con sidered the most important, was generally treated first. In one antrum infection where the symptoms were not very severe, that condition was first treated, with the result that after it was pretty well under control the ethmoid and asth matic symptoms began to improve. At present there is a case of sphenoidal empyema under observation. She had her ethmoid operation over five months ago, and has been free from asthma ever since, but still has the discharge from the sphenoid sinuses. These I hope to open soon, as the point in the case has been proven.
One might therefore conclude that: 1. Granting asthma as being caused by a toxic anaphylactic dose, at least a very large percentage of cases have a nasal origin.
2. Ethmoiditis is the most constant and probably a neces sary condition in the etiology.
